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■Anolicatlon For p.^RAgnch Grant 

Date: Kay 30 , 1975 

Name of Investigator(s): include Title and Degrees) 

Albert Castro, Fn.D., Associate Professor of Pathology and 

Medicine 

Director, Hormone Research lab 
University of Miami School of Medicine 

Herbert Kalkus, Ph.D.»Assistant Professor of Pathology 

Director, Clinical Chemistry 
University of Miami School of Medicine 
Jackson Memorial Hospital 
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Institution & 
Address: 


University of Miami . 

School of Medicine 
Department of PgthoTngy 
P. 0 . Bor 520875* Biscayne Annex 
Miami, Florida 33152 
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3 . Short Title of Project 


RADIOIMMUNOASSAY OF POLYAMINES MARKERS 
IN CANCER 
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4. Proposed Starting Date: January 1, 1976 

5. Anticipated Duration of this Specific Study: 3 years 

6. Brief Description of Objectives or Specific Aims: 

The major objective of this proposal is to develop means 
of quantifying poly amines in special spermidine, spermine‘and 
putrecine as a marker in different types of malignant growth 
in animals and humans. In view of the low levels of the substance 
to be measured, and in view of our experience in detecting 

hormones, peptides and drugs, we believe that radioimmunoassay H* 

© 

• is the procedure of choice. The research proposal covers the § 

' ■ Cfl 

' development of specific antiserum against spermidine, spermine 

© 

' Mid and putrecine. This methodology will be applied to measuring C/1 
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'the levels of aliphatic p 0 l 7 anin.es, specific to patients with 
cancer of the lung, mammary and genital-urinary tract. 

7 . Give a Brief Statement of your Working Hypothesis: Appended 

8 . Details of Experimental Design ana Procedures: (Attach Separate 

Pages) Appended 




9 . Physical Facilities Available ('-There Other than Adninisterlng 
Organization Indicate Geographical Location) 

Appended 


• —^ '1 
V. V\’ 
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10. Additional requirements: 

Freezer to store biological material 
Refrigerated centrifuge 
Animals to produce antibodies. We will require rabbits and goats 


, -if'V/ 
at 




Biographical sketches of all principal and professional 
personnel (append) 

Appended 


12. List of publications: (Five most recent as pertinent) (append) 

k 

Appended 
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13. Budget: (1st year) 

A. Salaries (Personnel by names) _' £ tine 

S’ Professional « 

V Albert Castro, Ph.D*, Principal Investigator Z0% 

Herbert I-alkus, Ph.D., Co Principal Invest, 30 ^ 

Technical 

laboratory Technician' 100f£ 

Retirement 8*95;S 

Fringe benefits - 3% faculty 847 

7,1 for Staff 571 

Sub-Total 

B. Consucable Supplies (list by categories _____ 

Animals: 50 rabbits at $1Q ea. 

naintenance $ 0 , 30 /day/rabbit, ave. 30 days 
5 goats at 370 ea* 

naintenance $ 1 * 5 0 /day/gaat, ave. 90 days 
Chemicals and glassviare 
Radioactive isotopes 

Sub-Total 

C. Other Erpenses (itemize) _____ 


Amount 


REDACTED 


8,164 


1,418 

28,771 


350 

675 

1,000 

JU-53.CL 

4,475 


Travel to Scientific lleetings, 1 trip 


D. Permanent Equipment (itemize) 

PJH -2 refrigerated centrii'uge with 
attachments 
Freezer 


E. Overhead (15.^ of A + B + C) 


Sub-Total 


Sub-Total 


4,500 

600 

5,000 


44,558 


Estimated Future Requirements: 

_ Salaries Consn.Su^ul. Other Emus 

Year 2 31,073 ' 4,922 500 

Year 3 33,559 5,^ 5°° 


Permanent Ettps 
_0 _ 

0 


Ovhd. Total 

**1,909" 
5,921 45,39^ 


It is understood that the application /T 

ail4 institutional officers in applying Signature 

for a grant have read and found accepts Director of Project 3057557/6508 
&^e the Council's "Statement of Policy 
Obtaining Conditions and Terms Under Signature 

Which Project Grants Are Hade.” Business Officer of the Institut 


Signature 

Business Officer of the Institution 

305/371/5572-Telephone 
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1 • Other Sources of Financial Support 

4 

list financial support for research from all sources, including o*.ra 
institution, for this and/or related research projects. 

iill current grants - $30,000 CIS - Radioimunoassay of Nicotine 

Pending -C- . % 
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Working Hypothesis 
* < 

Aliphatic polyamines such as spermidine, spermine and putrescine 
are widely distributed In nature. Their specific and Vital physio¬ 
logical function as growth factors for certain nicroorganises is 
emerging. The strong affinity that polyanin.es have for nucleic acid 
is attributed to neutralization of the phosphate group on the poly- . 
nucleotides* Polyamines are naturally available intracellular 
stabilizers of biomembranes in many in vitro systems through formation 
of polyamlne-phospholipid complexes. 

Recently the spermine levels in urine in malignancy and pregnancy 
have been determined. • The assays used in most of these studies were 
relatively insensitive and nonspecific. While their' results are 
important, they should be re-evaluated with new, more precise methodo¬ 
logies to confirm their findings before the ultimate significance of 
polyamines as regulators of growth in neoplastic tissue is assigned. 

^ r e propose for the determination of polyamines in biological materials 
on the basis of our previous experience the production of specific 
aliphatic polyamines antibodies and their use in the development of. 
highly specific and sensitive radioimmunoassay. 




A\'V* i_' 
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?r>ivp^ nes and cancer gro-?rth . Spermine and spemidine are present 
in all nucleated animal cells studied to date (1, 2, 3).~ In sore rat 
tissues the spermidine-spermine ratio declines with the age of the 
'animal (1, 4). The steady state concentration of putrescine in most ~;i*' 

V* ^ " - * ~'i ‘ 'Vjv** 

' mammalian tissue is almost always much lower than those of spermidine ' 


and/or spemine ( 3 ). 


•f’x tv.v.S*’ 

*» *». ►i . 7 •'.*'« , \ f 


• • Even though the studies of the polyanines and their biological ■ : 

. function increased during the last decade, not too much systematic .-J-i '- 
' • attention has been given to polyanines and their biosynthetic enzymes “ 
in malignant cells. Significantly, Williams-Ashran et. al (5) reported 
that in the cost rapidly growing cell lines of the Korris hepatona the ^ 

^ .. . ' > y •• .V. ......... . - , . ' - -- . ^ V ~'.V- f+fU^ 

V concentration of putrescine were $-10 tines higher than those observed* 


in the control liver. An increase in spemidine concentration with 
increased tunor growth rates were found to occur. The activity of •“ 
'mithine decarboxylase was also noted to be signif icantly. Increased 
in all of the tumor studies and that continued synthesis of aliphatic 
polyanines in malignant cells occurred despite very rapid protein bio¬ 
synthesis for other functions. . - 

. • • ■ Spemlne and spemidine have bean shorn to have potent inhibitory 
activity against neoplastic cells in vitro in the presence of calf 

x 

serum containing spemine oxidase activity ( 6 ). 1003S40540 

Israel et al ( 7 ) found that some analogues of spemina and sper¬ 
midine have shovm significant in vitro anti-tunor activity against 
transplantable nouse tumors and also against human epidermoid carcinoma 




cells in culture systems containing calf serum. 


f *V* 

X _J_ J 


/ sisniiicani; anri-runor activity. wne analogue or spermine, a 

chloride salt containing three methylenes between two secondary amino 
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groups in the molecule, and three spermidine analogues containing on. 
one side an aliphatic chain 3>5> °r 9 methylenes long, were round, to be 
'Ctive. later the sane authors proved that the toxic activity of these 
analogues is again ascribed to their oxidation products, especially 
dialdehyde. Quash et al reported that in animal tissues beta-amino- 
propionaldehyde can arise directly from the oxidation of spermidine or 
dianinopropane. They found that the serum level of the bound aldehyde 
was markedly elevated in patients with malignant metastasis. In 
contract the serum level of bound aldehyde in patients with nonmetastastlc 
malignancy -was significantly lower than compared with patients with 
either non-malignant or malignant diseases who had. responded to treat¬ 
ment (8,9). It is of particular importance that 3-aminopropianaldehyde 
can be found in animal tissue from the enzymatic oxidation of spermine 
and that the product is a constituent of normal human serum. On the 
basis of these findings Quash proposed that the lowering of p-anino- 
"C propianaldehyde (BAPA) levels could be caused by partial block in the 
reaction leading from spermidine to BAPA. The decreased substrate 
levels of BAPA thus could lead to a corresponding drop in the product 
malandialdehyde. Hence, more rapid growth takes place. If the 
•reaction leading from BAPA to maloandialdehyde is now itself inhibited, 
then the snail amount of BAPA which has been fed through this pathway 
can no longer be oxidised. Therefore, an increase in BAPA occurs. 

In spite of the above observations Tabor and Tabor (10) make it 
cl ear that it is still not possible at this time to categorically state 
that the apparent relationship between polyamines and nucleic acids 
is actual. Polyamines do have an essential role in vivo but it will 
be necessary to .clarify vihich of the many observations are really - 

—at*/ * * * - * f —i v J * 

/'"elated to the physiological functions of the poly amines. ‘-.V “ "’h' 

- :.•* ** w »* *'•/*«, * ^ • v■Aw't 1 ,• - . ■ . -V* ,.** * „ **<.»> ' i *.* ^/'-V-* '** A -&^ 
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8. 

i' *Poly?nine^ end their Presence in blood and v.rin °> The presence 

of spernlne In the serum in malignancy has been, demonstrated (10). 

Spermine was found in the formed elements of normal human cells, 
^-principally in leucocytes, but none free in the plasma (11). Raina (12) 
found that spermine and spermidine were present in the whole blood 
but not in the plasma under ordinary circumstances. Kethods for 
determinations of these poly amines have been superseded by our advancing 
technology, and deserve re-evaluation. Shlnan (13) found that spermine 
occurred at high concentrations in red blood cells in vertebrates 
other than mammals but that concentrations were very low in iron- 
nucleated mammalian red blood cell lines. 

Kosahi et gl (1*0 isolated from malignant tissue a phospholipid 
called ,, ^aligI^olpin ,, , which has been reported to contain spermine 
and to also be present in the sera of some cancer patients. Recently 
Quash (15» 16, l?), using anti-spermine antibodies, reported that serum 
from patients with cancer and chronic infections precipitate directly 
with antispermine antiserum, while those from patients with other 
pathological conditions give negative reactions. This antigenicity 
in cancer patients appears to be directly reacting with anti-spermine 
antibodies and migrates in the region of the -lipoproteins and 
contains spermine. Its characteristics suggest a similarity to 
n mal ignolp in M . Quash postulated that when a new me thy la t ion pattern 
Is imposed any t ine on a cell, as ray occur with certain viral infections 
or certain alkylating carcinogens, the cells react by overproducing a 
lipid component which is very acid for spermine, and which as a result has 
the lipospermine coupler in them found in the serum of cancer patients. 

The Quash hypothesis Is sophisticated and disciplined and deserves 
^ further effort to confirm and enlarge. Quash (18) also found in the 
study of the effect of antipolyamine antibodies on mammalian cells and 
tissue cultures, that these antibodies in the presence of a complement 
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everted a cytolytic effect on cells, and the morphological changes 
were associated with an increase of lysosomes* A nechanism to explain 
-' the increased lysosone content of cells haring antibodies fired to * : 

C their surface is not evident. But according to Quash it may be that 
'"these lysosones are involved in ezcision of blocked sites caused to 

z alee then susceptible to repair. . „ 

* *v *. *■ !* . - *-.* */ "T* 

Spermine and spermidine or their acetyl derivatives have also 
been studied in urine. Ka ka jima et al ( 19 ) could not detect spermine 
and spermidine in the urine of normal children, but did consistently 
detect nonoacetyl derivatives of spermidine. The presence of sparaire, 
spermidine and putreseine in hydrolyzed urine of cancer patients was 
demonstrated by Russel gt. (20) who found that patients with, histologically} 

t,** fT**- ».**•«' - - * 

^‘diagnosed tumors and leukemias had several-fold greater values of 
.‘polyamines in urine compared to the normals• Surgical removal of all 
or a portion of the tumor al'.rajs leads to a decrease of polyandries in 
^'irine. Despite the encouraging studies to date, it has not been 
established that elevated urinary polyandries are associated with all 
kinds of human cancer. 

Finally, because of problems of urine collection, renal clearance, 
renal amin e oxidases and bacterial production of the polyamides, our 
thrust nust be to Individual plasma polyanine ratios against the back¬ 
ground of total polyanines in a given sample. 

Specific Aims 

On the basis of previous findings yre propose: 

(a) A radioimmunoassay method be used to study the level of the 4 

- polyamines, spemine, spermidine and putrescine in fchole blood, 
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.study of the polya-^lne levels in cancer patients with different 

« 

types of tumors during the development of the tumor and its 

treatment. 

C 

. I-STH0D3 OP PROCEDURE 

1 ,'TO "basic motivations will he involved in these investigations. 
First, elicitation of the Einimun number of tests necessary to achieve 
an appropriate cancer detection and therapeutic monitoring program. 
Second, accumulation of information which will shed light on the 
three poorly defined pathways; spermine nstabolism to the nonoaldehyde; 
the glutathione conjugation; the acetylation pathways and their relation¬ 
ship to each other. 

* ** 

Production of Antibodies , 

1) The carbodiiEide procedure to produce antibodies to small 
molecules is one that has been used extensively (21). We have produced 
antibodies to cany different small peptides and steroid molecules 

C % 22,23,24,25,2o) by different conjugated antigens. 

Aliphatic polyamines (spermidine, spermine, putrescine) will be 
conjugated to a macromolecular carrier (B3A or HSA) by a carbod 1 iml de 
water soluble method using l-ethyl-*3-(-3-} dimethylaminopropyl)- 
carcodiinide Eel or l-cyclohexyl-3- (-2-mopholinyl- (4)-ethyl carbodlimide 
(27, 23). 

The conditions of the reaction are as follows: The carrier 
(BSA or ESA), an excess of hapten, and reagents will be stirred 


- together in aqueous solution for 30 minutes. The reaction is followed 
by dialysis and product isolation. 
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Reaction l'-echanlsn 
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Reaction of carbodiimides with carboxylic acids 


2) Conjugates obtained in this fom will be injected into New 

Zealand white rabbits in 50 % complete adjuvant via a) toe pad, 

b) intraperitoneal, 3) intramuscular. 

Six weehs after the first injection, serun will be harvested, 

and by using labeled polyarir.es experinents on titer, specificity and 

affinity will be conducted. 

Radio icnmoas say (Saturation analyses) 

Radioimmunoassay is an extrerely sensitive analytical method 

for detecting extremely low amounts of hormones, peptides, steroids, 

» 

drugs and nucleotides. In practice this term has been applied to at 
least three methods whereby the use of a binding agent specific for g 
the compound being determined is required, but these methods differ • 

c n 

in the Earner in which labeled compound is added and in the form of £ 

© 

the calculations. In the other methods, or non-specific reactor or 


protein binding (CP3) one uses a non-specific protein with non- 

Z> * _ . . * . - 

specific binding capacity to different molecules. ' - > '-'fT-.r 

The two methods which will be used for development of radio lmnruno- . .r'Xl- 


■ ■'.. ~ I 

assay for spemlne and other aliphatic polyamines will be as follows ‘ 
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•1) Add a known, emcess of binding agent to the solution contain- 

« 

lng the compound to be determined. The compound will take up some 
of the binding sites, but will leave the remainder free. ' • 

Add known amount of a highly specific labeled form of the same 
compound more than sufficient to saturate the remaining sites on the 
binding agent. Provided that the binding, once it occurs, is irrevers¬ 
ible, then some of the radioactivity molecule will be bound and some 7:111 
remain free. The ratio of free to bound molecules (R =~ ) will be 
related to the number of sites on the binding agent which are taken 
up by the inactive molecules, that is, to the number of Inactive 
molecules present. By calibrating the binding agent with known 
amounts of material the procedure can be made quantitative. 

2) The other procedure involves miming the compound to be deter- r: -- 
mined and its labeled tracer before the binding agent is added. 

This means that instead of the inactive molecules being bound and 
the active molecule distributed betvreen the remaining sites and the 
free state, the active and inactive molecules compete for the binding 
sites in equal basis. This does not require irreversible reaction' 
between the molecule and the binding agent, and is in many 7rays 
similar to the substoichiometric dilution analysis. 
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WORK A GCOI1PLISHED BY US ilZTD/O?. OTHERS 


A. We have in the last two years developed the majority of methods 
for radioiEEunoassay in the literature, especially those related 
to hormones, peptides, steroids and drugs, and their application 
to clinical research studies. Our basic expertise lies in hooking 
up small molecules (low molecular weight) to many and varied 
nacronolecular carriers by different chemical reaction tech¬ 
niques and producing specific high titer antibodies and developing 
highly sensitive specific radioimmunoassays for these compounds* 
(See publications in curriculum vitae.) 

B. The detection of poly amines in body fluids has been of importance 
only recently, and because of the small quantities that are 
found, the techniques by which they have been measured are 
varied and non-specific. 


1 . 


2 . 


3. 


Ur. 


The deter min ation of polyamines in urine by gas-liquid 
chromatography/G.W. Gehrke, K.C. Kuo, R.W. Zumwalt, and 
T.P. Waalkes. 

Gas chromatography-mass spectrometry (GC^KS) of diand 
polyamines in human urine; identification of monoacetyl- 
spermidine as a major metabolic product of spermidine in 
a patient with acute myelocytic leukemia/T. Walle. 

Elevated polyamine levels in serum and urine of cancer 
patients: Detection by a rapid autoraatec technique 
utilizing an amino acid analyzer/L. J. I-arton, J.G. 

Vaughn, l.A. Hawk, C.C. Levy, and D.H. Russell. 

Clinical application of new methods of polyamine analysis/ 

- '*«; ' v * 

K.D. Denton, H.S. Glazer, T. Walle, D.C. Zellner, and 
F. G. Smith. .'\VV 
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Although polyanines have been studied fop many yeans, until 
recently they have been of importance in fields related to 
gro-rth. (Also see bibliography of grant application.) 

1. Janne, J., Raina, A., Silres, K.: Speraidine and spemine 
in rat tissues at different ages. Acta. Physiol. Scand. 

62: 352-353, 1964. 

2. Caldarera, C.K., Koruzzi, K.S., Rossoni, C., Earbiroli, 3.; 
Polyar.in.es and nucleic acids metabolism during development 

. of chicle embryo brain. J. ITeurochen. 16: 309 - 316 , 19§9. 

3 . Bachrach, V.: Metabolism and function of spernine and 
related polyanines, Jhn. Rev, Microbiol. 24: 109-134, 

1970. 

4. Russell, D.R., Medina, V.J., Snyder, S.H.: The dynamics 
of synthesis and degradation of polyanlnes in normal and 
regenerating rat liver and brain, J. Biol. Chen. 245: 6732 - 
6733, 1970. 
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Castro, A., Grettie, D., Bartos, D., and Bartos, F. : LSD radio- 
immunoassay. Research Communications in Pathology and Pharma- - 
oology 6 : 879 - 886 , 1973. . • 
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24. Castro, A.. Shi, T. , Chung, A.: A direct plasma testosterone 
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ladioimmunoassay. Erperientia 29: 1447-1448, 1973 . 
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Cheng, L.T., Kin, S.V., Chung, A., Castro, A.: Amphetamines: 

Kew Badioimmunoassay. EE3S Letters 36 : 339-342, 1973. 

. Castro, A., Bartos, D., Jelen, B., Kutas, H. : A radioimmunoassay 
for deoxycorticosterone in human periphereal plasma using 
sephadez LE-20 chromatography. Steroids 22 (6):851-8 67 , 1974. ” 
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Address : 
Birthdate: 
Marital Status: 
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Education and Degrees : 

1953-1958 B.S., University of Houston, Houston, Texas 

1957-1958 M.T., Jefferson Davis Hospital, Baylor University 
Houston, Texas 


* - * ;-*-*r.*'*A 
*' • • *■ - *-"V,-£ 

. * 

„ * > vr* 

• - 'A'A:At£v- 

' * - * i v* V , 

* • \' ^*v 

1 - • m y »*v s. - 


1959-1962 Doctor, Biological Chemistry, University of El Salvador, ’•iva/%- 

■ • El Salvador, Central America • •; 

- .. . 

Postoraduate Education and Training: •- 

. .. _ ••••■ 

1965-1963 Postdoctoral Research Fellowship in Diabetes and Hyper- ’ &7?r?V- 
tension: University of Oregon Medical School, Portland, 

Oregon. • . -...'•Av- 

1958-1970 Senior Research Fellow in Diabetes and Metabolism: ■ 

- University of Oregon Medical School, Portland, Oregon. . • 

Aug. 1967 Radioisotopes in Medicine, in vitro Test, a course -.; ; v 
taken at the Clinical Laboratory, University of Oregon 
Medical School under E. Hine, M.D. 


. . 1963 Gas and Thin-layer Chromatography, a summer course given 

by the Department of Chemistry*, University of El Salvador, 
under the direction of Professor J. Kannan, Ph.D. 

Oct. 1964 Medical and Dental Curriculum, a course given by Leo 
Medelsky, Ph.D. of the University of Chicago at the 
University of Mexico. '• ' 

Mar. 1965 Curriculum Integration in Medical Sciences, a course 

given by Leo Medelsky, Ph.D., of the University of Chicago 
. at the University of El Salvador. • 


1965 Techniques of Teaching Science at Graduate Level, a 


’-V 


- V* 
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1966 Cultural Anthropology Applied to Biological Science* 

a surnner course'given by Armando Piovesan, M.D. of the 
■ University of Sao Paulo, Brazil. i'-'-'C- 

Special Honors : > ... 

1964 General Relator, III International Congress of Dental 
Education for the Association of Latin American Dental 
Schools 020 Universities) Mexico. . ' . - v 

1956 Award and Membership in ATENEO, Academy of Science of 
' - El Salvador. . • .■ -> 

■ :> \rf-U 

Fellow, American Institute of Chemists 

- * - ^ * • * . . 1 / . *_ .<4<ir y* 

' Northwest Pediatric Research • ' 

1956-1970 NIH Senior Research Fellow . , . ‘ 

Listed in: 

r * - • * '*-**.. 4 ' t * -• ■ a “*» ?* .* <’-Xy..‘i’V*. 

American Men of Science-Physical and Biological Sciences 
- - • American Men and Women of Science—Medical Sciences - 1 7-- 

.. Who’s Who in the West **. . - - • • 

Who's Who in the Southeast . - ‘r\: it’" 

Who’s Who in Florida • T-v 

Personalities of the West and Midwest ‘ - * 

Community Leaders and Noteworthy Americans „ 

Academic Appointments: ._ . v.:v 

1953-1950 Assistant Professor of Microbiology and Biochemistry, 

Dental and Chemistry Schools, University of El Salvador, 

- • Central America. . . - . . / 

’** f*K 

1960-1953 Associate Professor, Biochemistry and Microbiology, 

Medical and f Dental Schools, University of El Salvador. : T.X. 

1965-1958 Professor and Head', Department of Basic Sciences, Dental • ' 
School, University of El Salvador. ... 

1965-1955 Coordinator-Director, University of El Salvador General •• 
Studies and Pre-professional Curriculum. 

1964-1958 Director of'Research in Basic Science* Dental School, ' 
University of El Salvador. • 

* - . : V* 

- 1965-1966 Co-director of Graduate Research, Faculty of Chemistry, 

...... University of El Salvador. . : y. ^ 

1969-1973 Assistant Professor of Pediatrics and'Co-director of 

the Pediatrics Metabolic Laboratory, University of Oregon '.-‘iSpiSsJ 



Source: https://www.industrydocuments.ucsf.edu/docs/hlplOOOO 




3 . 


..r 


1973-pres Senior Scientist, Papanicolaou Cancer Research Institute* » 
Miami, Florida. : v-j* 

* \ 

1972-pres Associate Professor of Medicine and Associate Professor 
Of Pathology, University of Miami School of Medicine. 


;» 


• 1974-pres Director, Hormone Research Laboratory, University of C*. 

Miami, School of Medicine. . . •*' s '--iv -*'■ 

• . . • • • ~ I'iK'r; &-J&: 

• Experience in Academic Administration : _ 

1963- 1965 Member of the Following Technical Committees, Medical " ‘ "‘V'- 

and Dental Schools, Admissions, Research, Graduate. Education, • 
University of El Salvador. * 

1951-1966 Member, Board of Directors, Dental School, University of 
El Salvador. 

- . . • .v -• 

* / 

1953-1965 Member, University Supreme Council of Education, University 
of El Salvador. . .. . ... . .. 

' - • '' • ■ - - ; . ‘ ’ . ' - 

1955-1905 Director of Curriculum Commission, Dental School, University 
• ■ . , of El Salvador. . ; .. . •_ 

Coordinator of expenditures for Scientific equipment in •'>'&& 
new science buildings from loans provided by International 
-- ‘ Branch of Development and other international organizations 

(for the Central American Universities). •- - ' \ . ^-'S 

1964- 1965 Chairman, Research and Scholarship Committee, University 

of El Salvador . - •• ' • .'."y 

For many years I was assistant to the President of the - 
University of El Salvador and Dean of the Medical and Dental ‘ 

. ' ’ Schools, and Consultant to other faculty deans in matters . C&f 

' • related to administrative and academic problems. I C# 

developed new educational methods and curriculum integration . 
approaches which are now in use in many Latin American • 
universities. * _ .' 

-K 

Professional Offices and Activities : _ •„ " . 

1957-1969 Member, Board of Directors of ATENEO, Academy of Science 

of El Salvador. • ‘ ‘ ; 

1967-1969 Member, Special Commission for Biological Sciences, ATENEO. V/. 


* . > ; , ,1965 Secretary> I Central American and II Costa Rican Congress 

of Microbiology.. ^ 
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Professional Societies: 

American Association of Medical Technologists 
Sociedad de;Microbiologia Latino Americana 
■ Colegio - de Quimica Biologica da El Salvador 
Tooth and Bone Research Society, London 

Fellow, Royal Society of Tropical Medicine and Hygiene, London 

American Association for the Advancement of Science CAAAS) 

American Association for Microbiology ' 

American Chemical Association 

New: Yorlc Academy of Sciences 

Fellow, American Institute of Chemists , 
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1. Castro» A., Alfaro, A: Predomtnent microorganisms in the 
root canal in dental patients. Revista Sociedad Dental iri: 
23-29, 1962. 

2. Castro, A.: Tuberculosis and deciclocerine. Revista del 

Sanatorio fiacional de El Salvador I: 219-223, 1963. _ 

3. Mendez, E., Castro, A.: Hew approach for the treatment of root 

canal therapy. Anales of 4th Dental Congress of Central America, 
and Panama, 1964, FOCAP. . .. . ’ . . • 


4. Mackay, P., Castro, A.: Development of the tooth germ of 

rats in tissue culture. Anales of 4th Dental Congress of Central 
. America and Panama, 1964, FOCAP. ‘ •- 



5. Saca, M., Castro, A.: Tooth germ studies of reptiles in tissue . 
culture. Facultad Odontologia II: 15-20, 1955. -• • ' .• 'W-. 


6 . 


7. 


Ugarte, E., Castro, A.: Potencia de la lizocima ante las -1) 
cepas bacterianas mas comunes en conductor radiculares. - 
Congreso Centroamericano I: 7 December, 1965. . . , v 

* • i ♦ • » ' “ m \ 

Castro, A., Mendez, J.E.., Sevilla, R.F., Beguer, P.M.: Poder 
bactericida de los cenentos de obturacion de los conductos 
radiculares ante diferentes cepas bacterianas. Congreso 
Centroamericano de Microbiologia I: 6 December, 1965. 11:9. 




8. Castro, A.: Resistencia y Sensibilidad de la droga anti-tuber¬ 
culosa Deciclocerina. Congreso Centro Americano de Micro¬ 
biologia I: 16 December, 1965, IT, 17. 


9. Castro, A., Mendez, J.E.: Pasta poliantibioticas en endodoncia. 

• - Congreso Centroamericano de Microbiologia I: 17 December, 1965. 

ir, 17. 

10. Castro, A.: Organismos predominantes de los conductos radicu¬ 

lares. Congreso Centroamericano de Microbiologia I: 23 December, 
1965. 11,23. 



11. Castro, A.: Algunas consideraciones sobre problemas de la 

educacion superior. Paper presented at the incorporation into 
ATENEO 3: 160, 1955. 


12. Castro, A., Jovel, E.: "Areas Comunes", una nueva aplicacion 

a los estudios generales. Reforma Universitaria II: 1965. 5? 

13. Castro,'A., Jovel, E.: Unidades valoratives 
•’ su aplicacion. Reforma Universitaria II 
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14. Castro, A., Jove, E., Escamilla, J.: Centralizacion de records 
academicos. University of El Salvador lit: 1965. 

15. Castro, A., Jovel, E.: Los guias y su importancia en la 
ensenanza de. areas comunes. Universidad de El Salvador III:' 

•1965. 


t. : f 


16. Castro, A., Scott, J., Grettie, D., Macfarlane, D., Bailey, R-: 

Plasma insulin and glucose response of healthy subjects to 
varying glucose loads during three-hour oral glucose tolerance 
test. Diabetes 19: 842, 1970. • 

17. Bailey, R.E., Castro, A., Kramer, R., Macfarlane, D.: Enhancement 

of insulin release to acute glycemic stimulation with depression 
of basal insulin production rates in insulinoma following 
diazoxide administration. Acta Endocr. 63: 392, 1970. . 



18. Castro, A., Kline, W.B., Cyderman, W.G.: A semi-automatic ' 

device for dispensing absorbent materials in protein bound _ 

assay. Steroids 15: 641, 1970. - . . . 

•19. Buist, N.R., Campbell, R., Castro,‘A., and Brent, B.: Congenital ’• ~\'"- 
• islet cell adenoma causing hypoglycemia in the newborn. - ■ 

Pediatrics 605-610, March, 1971. . ..... _ ••••'•* 

20. Price, L., Stone, G.» Castro, A.: Perspectives in thyroid , 

testing. Lab News 12-23, March, 1971. • 

21. Hammond, R., Dyess, K., Castro, A.: Insulin production and 

glucose tolerance in patients with granuloma annulare, Brit. . 

j. of Derm. 87: 540, 1972. • . . 

22. Castro, A., Bartos, D., Bartos, F., Grettie, D., and Stone, G.: ... ' ; •’; 

A practical guide in the diagnosis of hypertension. Lab News, - - 

1972. • . w ; 

23. Bailey, R-, Bartos, D., Bartos, F., Castro, A., Dobson, R., -• '' 

Grettie, D., Kramer, R., Macfarlane, D., and Sato, K.: . 

Activation of aldosterone and renin secretion by thermal stress. . - • 

Experientia 28: 159, 1972. 

24. Castro, A., Bartos, F., Jowel, J., Grettie, D.', Bartos, D., 

Stone, G., and Kondrasky, K.: A semiautomatic device for 
drying samples in steroid radioimmunoassay. Steroids 19: 

59, 1972. 


25. Castro, A.: Principles of competitive protein binding assay, 
ed. by VI.D. .Odell and VI.A. Daughaday. Book Review. Lab Mangt. 
_■ .10: 47, 1972. 7. 


* . *T * k* * 




* - au~ * * * 







Source: https://www.industrydocuments.ucsf.edu/docs/hlpl0000 


1003540557 






c 


/ 





26. Alvarez, L.C., Dimas, C.O., Castro, A., Rossman, L.D., 
Vanderlaan, E.F., and Vender!aan, W.P.: Growth hormone 
in malnutrition. J. Clin. Endocr. 34: 400, 1972. 

27. Kutas, H., Chung, A., Bartos, D., and Castro, A.: A simple 

progesterone 1 radioimmunoassay without column chromatography. 
Steroids 20: 697, 1972. . 

28. Castro, A.: Further experiences in islet cell adenomas. . 

. \J. of Internat. Acad. Ketabology 1: 5-24 CD. 1972. . 

29. Castro, A., Dyess, D.: Diabetes. Lab Mews 3: Dec., 1972. 

30. Castro, A., Dyess, K., Buist, M.» Kondrasky, K., and Potts, J. 

The effect of diazoxide in children with islet cell adenomas. 
J. Clin. Biochem. 6: 211-219, 1973. - 

31. Chung, A., Kim, S.Y., Cheng, L.T., and Castro, A.: 

Phenobarbital specific antisera and radioimmunoassay. Exper- 
ianti a 29: 820, 1973. 

32. Kendall, J., Allan, A., Jackson, B., Cook, D., Castro, A.: '• 

ACTH radioimmunoassay, Brain-Pituitary-adrenal interrelation¬ 
ship. Proceedings of a symposium, Cincinnati. A Brodish & 
W.S. Redgate (eds'.}, 1973. : • •- ... ; 

33. Castro, A., Kutas, M., Bartos, D., Chung, A.: A direct pro¬ 
gesterone radioimmunoassay. Experientia 29: 636, 1973. 

34. Castro, A-, Grettie, D., Bartos, D., and Bartos, F-: LSD 

radioimmunoassay. Research Communications in Pathology and 
Pharmacology 6: 879-836, 1973. 


35. Castro, A., Jelen, B., Kutas, ij.; A radioimmunoassay of 

Deoxycorticosterone. Experientia 29: 1581, 1973. . ’ ■ 

36. Castro, A., Shi, T., Chung, A.: A direct plasma testosterone 
radioimmunoassay. Experientia 29: 1447, 1973. 



!: . 






37. Cheng, L.T., Kim, S.Y., Chung, A., and Castro, A.: Amphetamines: 
Mew radioimmunoassay. FEBS Letters 36: 339-342, 1973. 

38. Castro, A., Bartos, F-, Bailey, R.E.: Angiotensin II antibody' 
production. A comparative study. Biochem. Med. 8: 95-104, 

- 1973. 


b* 

39. Castro, A., Grettie, D-: Effect of diazoxide administration © 
on plasma glucose and insulin secretion during two successive •§ 
• • 100 gm glucose tolerance and IV tolbutamide.’ Biochem. Med. 
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40. Allen, J.P., Cook, D., Greer, M-, Paxton, H.» Castro, A.: 
Evidence that acromegaly is not a hypothalamic disease. 
Transaction Assn. Amer. Phy. LXXXVI: 272-283, 1973. 

41. Castro, A., Buist, N.R., Dyess, K.: The insulin-glucose ratio 
during hypoglycemia: A new phenomenon in the diagnosis of 
hormone producing tumors. Clin. Biochem. 7: 81-87, 1974. 

42. Castro, A., Bartos, D., Kutas, M., and Weiss, G.: - A new two- 

piece microcolumn Tn steroids separation for radioimmunoassay. 
Clin. Biochem. 7: 64-67, 1974'. . . 

43. Castro, A. and Hammond, R.: Glucose, insulin, HGH and 
cortisol plasma levels in granuloma annulare patient during 
glucose tolerance and cortisone glucose tolerance test. * Clin. 
Biochem. 7 (2): 150-160, 1974. 



• • .... v« 

* •*' ' •*&**■* J 8 ** 

* * 



44. 



Allan, J.T., Cook, D., Greer, A., Paxton, C., White, E-, 
Castro, A.: Serial plasma GH concentration during selective 
removal of GH secreting pituitary tumors. J. Neurosurgery 41: 
38-43, 1974. . ... 

Castro, A., Buist, N., Dyess, K-, Bartos, F-, Grettie, D.* 
Insulin values in normal pancreas and pancreatic adenomas .' 
in tissue extracts of children. Biochem. Med. 10: 208-213, 
1974. • 



46. Castro, A., Chi, T., Chung, A.: A simple radioimmunoassay of- ’. *• ' 

plasma testosterone v/ithout column chromatography. Steroids 23 . 

• (5): 625-638, 1974. . ' . _ : 4'V 

47. Allan, J., Greer, M., MacGiebal, R., Swanson, R., Castro, A.: 

Endocrine function in an anencephalic newborn infant. 0. Clin. .. :V> 

Endo. Meta. 38: 94, 1974. 

' “ " l ’\ 

48. Castro, A., Bartos, D., Jelen, B., Kutas, M-: A radioimmunoassay 

for deoxycorticosterone in human peripheral plasma using ‘ 

sephadex LH-20 chromatography. Steroids 22 (.6): 851-867, 1974. _ v 

49. Castro, A., Ugarte, E.: Human TBQ solid phase radioassay. ' : 

Res. Comm, in Chem. Path. & Pharma. 7 C3): 455-458, 1974. 


50. Castro, A., Kutas, M., and Jelen, B.: A simultaneous measurement 
of aldosterone and deoxycorticosterone by radioimmunoassay. 

J. Steroid Biochem. 5 (.1): 21, 1974. 


51. 


Castro, A., Ugarte, E.: Vitamin B-12 and effect of pH changes 
on binding sites of different hog intrinsic factor in vitro 


. assay. Res. Comm, in Clin. Path’. & Pharmacology 8T3): 411, 1974. fj£ 

'.i- ^ • - - V>- v 
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52. Castro, A.: Clinical applications of RIA of drugs in humans. 
Kedikon 7: 1974. 

53. Castro, A., Bartos, F., Bartos, D., Grettie, D., Stone, G., 

. Goe, D.: A practical guide to the diagnosis of hypertension. 
. Lab News 3: 18, 1974. 



54. Ho’versland, A.S., Bingana, S., Castro, A.-, and Nelson, D.M.: 
Hematologic and serum biochemical parameters in 1 actating 
holstein cows following ingestion of afloto'xin-contaminated 
cottonseed meal. Press, 0. of V. Sciences. 

55. Harris, R., Hovers!and, A.S., Nelson, D.D., and Castro, A.: 
Hematologic and serum biochemical parameters of the quarter 
horse: I. Changes from birth to twenty-six weeks of age. 
Press, J. of V. Sciences. 



56. 


57. 


58. 


59. 


Castro, A., Kondrasky, K., Bartos, D., Bartos, F., and Hovers- 
land. A.: Pygmy goat, thyroid function. Press, J. Lab.. Anim. 

Stephens, J.W. and Castro, A.: Lipoatrophic diabetes. Press, 
Diabetes. 

Stein, R., Ugarte, E., Castro, A., Pires, G.: The clinical 
usefulness of TSH in the diagnosis of hypothyroidism in 
patients on thyroxine treatment. Press-, J.A.M.A. 

Dinhsa, B., Castro, A.: Comparative biochemical parameter of 
different deer species. Press, J. Vet. Sci. 



60. Castro, A., Hoversland, A.S.: Electrolite levels in the 
pygmy goat. Press, J. Vet. Sci. 

61. Fisher, G.VL, Vasquez, A.fl., Buist, N.R., Campbell, R., 

Egam, E.T., Castro, A.: Neonatal islet cell adenomas. Press, 

- ' J. Pediatrics. ... 

62. Castro, A., Schultz, D.R.: Comparative studies of the pro¬ 
duction of antibodies to angiotensin I. Press, Experientia. 



63. Castro, A., Schultz, D.R.: Renin activity solid phase radio¬ 
immunoassay. Press, Res. Comm, in Clin. Path. & Pharm. 


64. Metcalf, D., Bartos, D., Bartos, F., Castro, A.: Renin and 
aldosterone secretion in pygmy goats during progestin implant. 
Press. 
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65. Castro, A.: Comparative study of steroid antibody production 
' .. in different animal species.. Press, Steroids. ^ 
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67. Stephens, J.W., Castro, A.: Grov/th horrcone release in juvenile 
diabetes during acute stress. Press, Diabetes. 

68. Gratzner, H.G., Leif, R.M., Castro, A.: The use of antibody 

for bromodeoxyuridine for ircnunofluorescent detennination of - .• • 
D!iA replication in single cells-. Press, Experimental•Cell 
Research. 

69. Allen, J.P., Kendall, J.W., HcGilura, R., Lamorena, T.L., and 
Castro, A.: Adrenocorticotropic and growth hormone secretion 
studies during pneumonencephalography. Arch. Neurol. 31 : 325-323, 
1974. 
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RESEARCH MATERIAL PRESENTED IN ABSTRACT FORM' 


: 11 . 


1. Bailey, R.E., Brice, L.T., Castro, A., Lockwood, D.: Juvenile 

mineralcorticoidism with adrenal hyperplasia (AH) - an un¬ 
usual cause pf hypertension. Northwest Society for Clinical 
Research, Vancouver, B.C., January, 1968. Proceedings 3rd. • 
International Congress of Endocrinology, Mexico City, June, 
1968. ....... 

2. Bailey, R.E., Brice, L.T., Castro, A., Lockwood, D.: Juvenile 
mineralcorticoidism with adrenal hyperplasma (AH) - an unusual 
cause of hypertension. Clinical Res. 16: 156, 1968, (Jan). 


3. 


Castro, A., Scott, J., Brice, L-, Belts, R., Kimberling,- W., 
Bailey, R.E.: The plasma glucose (PG) response to different 
oral glucose loads in healthy subjects. Ill International 
Congress of Endocrinology, Mexico City, June, 1968. American 
Diabetes Association, 28th Annual Meeting, San Francisco, 
June, 1S58. Diabetes 17: 319, 1968. 



4. Bailey, R.E., Brice, L.T., Castro, A-, Kramer, R., Macfarlane, D., ''jTV. 
- ‘ Bartosova, D.: Periodicity in the "ectopic ACTH syndrome" a 

new finding. Clin. Res. 17: 140, 1969. . ... • ' •?-%.. 

5. Castro, A., Scott, J.P., Grettie, D.P., Brice, L.T., Macfarlane, 

D.» Bailey, R.E.: The dynamics of insulin production and • . 

blood glucose concentrations as a function of incremental • * 
oral glucose loads in man. Clin. Res. 17: 122, 1969. - . . ’ . - - 


6. Castro, A., and Grettie, D.: Effect of diazoxide administration . 
on plasma glucose and insulin secretion during two successive 

100 gm glucose tolerance and IV tolbutamide. VII Congreso ... 
Panamericana de Endocrinologia, Sao Paulo, Brazil, 1970. . . -*/• 

7. Bailey, R.E., Bartos, D., Bartos, F., Castro, A., Dobson, R.," " \ 

. Kramer, R., Macfarlane, D., Sato, K.: Activation of aldosterone 

• production and the renin-angiotensin system by acute thermal - • 

stress. Endocrine Society Meeting, San Francisco, California, . ' 

- 1971 . 


8. Chung, A., Bartos, D., Bartos, F., Grettie, D., and Castro, A.: 
Radioimmunoassay of desoxycorticosterone (DOC).' Clin. Res. 20: 

175, 1972. 

9. Alvarez, L.C., Dimas, C.O., Castro, A., Rossman, L.G., 

Vanerlaan, E.F-, and yanerlaan, W-P.: Grotjrth hormone in 
malnutrition. Clin. Res. 20: 163, 1972. . • '. 

■'-i • ■ ' 

10. Castro, A.r Application of radioimmunoassay testing to disease J* 

predictability, Ann. H. Am. Med. & Dental Assn. 5: 10, 1972. \ jO 
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11. Castro, A., Buist, H.: Insulin/glucose ratio in diagnosis 
of islet cell adenomas in children. Clin. Res. XXI (2): 289, 
Feb., 1973. 


12. Buist, N., Castro, A.: Protein induced hypoglycemia. Clin. 
Res. XXI (2): 315, Feb., 1973. 


13. Allan, O.T., MacGie&el, R., Greer, A.,‘Castro, A.: Endocrine 
function in the anencephalic man. Clin. Res. XXI (2): 248, *«• 

Feb., 1973. 


14. Hammond, R., Dyess, K., Castro, A.: Insulin production and 
glucose tolerance In patients with granuloma annulare. 
Dermatology Digest 7: 1973. 



15. Gratzner, H.G., Leif, R.C., Castro, A.: Determination of DftA 
synthesis In cells by inmunological methods, utilizing 

antibodies specific for bromodeoxyuridine. XI International . 

Cancer Congress Panel 29, Cell biology 11, page 313, Florence, 

1974. . . • - 

. -• • ■ . 

16. Gratzner, G.H., Lief, R.C., Ingram, D.J., Castro, A.: Irrmunoflorescent 
. identification of DMA replication in sigle cell VH. Miami Winter. . -•*. 

Symposia, 1975. 
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R: REDACTED MATERIAL 






CURRICULUM VITAE 


HEE3ERT 2-IALKUS, PH. D., Assistant Professor/ Department of 

Pathology, University of Miami 
School of Medicine, and Director 
of Clinical Chemistry, Jackson 
Memorial Hospital, Miami, Florida, 
• 1973 to present. 


Date of Birth: 
Marital Status: 


REDACTED REDACTED 


Academic ' ' . 

Background: B.S., Brooklyn College, Brooklyn, New York, 

1964. . . 




Ph.D., Iowa State University, Ames, Iowa, 
Teaching Assistant, 1964-1966 
Research Assistant, 1966-1958 - 

Postdoctoral Fellow, University of Florida, •" l ;> 
Gainesville, Florida; September, 1968 
to March, 1970. • . 

Interim Assistant Professor, University of 

Florida, Gainesville, Florida, 1970-1971. 


Research 
Experience: 


NIH Postdoctoral Fellow Trainee, Clinical 

Chemistry, Yale University, New Haven, 
Connecticut, 1971—1973. - 


Kinetics and mechanisms of the disproportion- ' 
aticn of Iodosobsnzene. • • •; : 

Electron spin resonance studies of semidiones 
derived from aliphatic acyloins 

Synthesis of aliphatic acyloins • 

Synthesis of 13 C substituted aliphatic acyloins. 

Synthesis of tetracyclododecadienes and bird 
cage compounds 
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Electron spin resonance studies of cyclooropyl W- 
• . conjugation ^. . .• 
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Research - 

Experience: Synthesis of platinum and palladium, organo- 

metallic complexes 


Thyroid Function Tests. Radioimmunoassay of 
triiodothyronine 


. ' Automated methods of analyses 


Honors and - • ' ’ 

Societies: American Chemical Society, 1962 

Sigma Xi, 1964 - 

Phi Lambda Upsilon,* 1966; Vice-President, 

Theta Chapter, 1967-1968 
Alpha Chi Sigma, 1970 

American Association of Clinical Chemists, 1973 


Publications: 

1. Russell, G. A., and Malkus, K.: Cyclopropyl Semidiones. 
J. Amer. Chem. Soc. -89 : 160, 1967. . 

'2. Chalfont, G.' R., and Malkus, H.: Cyclopropyl Nitroxide 
• Radicals. Abstract 158th National Meeting of the 
. - - American Chemical Society, New York, N.Y., 1969, orgn 
124. 

3. Battiste, M. A., Eayv/occ-Fantiar, J., Malkus, H., Seidl, 
P., and Winstein, S.: J. Amer. Chem. Soc. 92: 2144, 
1970. 




4. Malkus, H., Battiste, K. A., and White, R. M. : Radical 

Anions Derived from Alkyl—substituted 1,2,4,5- 
Tetrazines. Chem. Communications, 479, 1970.- • 

5. Russell, G. A., Lawson, D. R., Malkus, H- L., and Whittle, 

P. R.: ^- 3 C-Hyperfine Splitting in Semidiones. ■ J. 

Chem. Physics 54 : t 2164, 1971. ... _ 

6. Haywood-Farmsr, J., Malkus, H., and Battiste, M. A.: 

Synthesis and Nuclear Magnetic Resonance Spectra of 
Some Bridged Polyhydromethanonaphthalenes. Bridge 
Proton Assignments. J. Amer. Chem. Soc. 94: 2209, 1972. 


7. 


Malkus, H., and Donabedian, R. K.r Triiodothyronine 

Radioimmunoassay. Clin, chins. Acta 51 : 191, 1974. ^ 
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Papers in. . . 

Preparation: 

1. Kalkus, H., Seligson, D., and Seligson, Bf. : Estimated 

' Free Thyroxine, an Improved Measurement of Free 
Thyroxine. 

2. Jatlov,'P., and Kalkus, H.: An Improved G C Assay 

for Phenobarbital, Primidone and Diphenylhydantoin. 

Areas of Interest: 

1. Radioinmunoassay of hormones and steroids 

2. Thin layer chromatography of alkaloid metabolites 

3. Automation of enzyme analyses 

4. Thyroid Function Tests . . 
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